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Abstract: 

A device for local noninvasive depth-selective measurement of impedance in an organic 
and biological material such as tissues from an origin of a plant or an animal. The device 
includes a probe with a plurality of electrodes (A, B, and C) driven such that a current path 
limiting tested biological tissue from an electronic control unit (F) depends on a control signal. 
The probe is pressed on a test portion in a surface direction of the test portion and changes a 
control signal so that a test area can be selected within a limit determined by a type, size, and 
distance of electrodes and characteristics of the tested tissue. A local impedance profile can be 
calculated by combining results obtained with different control signals. 



l 



WIPS PIView 3.3.2.7 





. ( - r — 

(19) PI&ej^ = 5lS(KR) 

(12) e«^gs(BD 




(51) Int. CI. 
Afi1 R ^/O^ 


(45) ^HSX} 

fl 1\ = ^bH o 
VII/ o — i tli Sr 

(24) e^^Xf 


1 9991306^15^ 

1 ft— fi9ft1 1 7P 
i u yjc^yj ii / o 

1999^03112^ 


(21) 

(22) m^^xt 


10-1993-0701152 (65) gPH&!^ 
1993^04^17^ (43) S3HSXF 


^1993-0701946 
1 993^091! 08SJ 


(30) 

(73) «ia» 

(72) g^sx* 

(74) CHdloj 
\f ( ) C3 Ar <±> 


9003336-6 1990^10118^ ±«I@!(SE) 

^li £| = @!^Eliaua 23 HF0|2CHEIE.|ffl f ¥§M| 

^flie! ^GXI 011^-141 04 ^± 4064 

^sueos^ ^bx\ oii^-141 60 sraibsizy 51 

tt cu m 

0 /\r d ■ — 1 <=> ^ 




(54) 







§1 3|A|§(orgin)°£¥E|2| US ^21^ a*ll MU°J SHI0^HI U0| til ^¥ ^§§ = 2X> X1ICH ^bd 

(F)2§¥0 EII^M £|X|| tlSofb g£3h XHi CH M^Q\\ 2\^m$= B 0 ^2£ ^S£J£r Cf4-°1 2^ (A, B, C)M ^HIS* 

2| ^ ^ CHI °|8H t.^|LH0ilAH Ell^ S^M ^'SiCL M0\ 9ttB°£MI ^¥ SHI El ^ °^§i 

M 31 <L^ 4= Sid. 



PiSE 



ABC 



I 



A 



ri ii 

i — -6 — o o- — o- 



i 



"1 
i 
i 



fM 



SA-ilAH 

[W99 98] 

XJI1££r B ^9S| ^A| Oil Oil 0|§9 ^3 WIAIWIl 

XII2a£*r Xj| CH S^OII 2ISH ¥ ^H2J ^§ H^«°J S2£. 

Xil2b£^ WI2aES| S-S «B 
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XII3a£^ £i*2J B** 751 H^^SJ B^SE. 

XII3b£}=: fll3aE2f a Jl^^^ g^oj ai^oj H^^2J 3&¥2J AUI£. 

Xii3c£irr g^XI ggOl D^B SAFB HHSS BSrsf ^£2J 3&¥S| MA|£. 

XII4a£i= ^§8f01 SHSia 3>b 3& £*JS| WIA|£. 

*H4b£*= Xf^g SfS S^Oil AilS MOISJ 52i0| aOHXI^r SOj^fer OIIAIS. 

Xil5£^ NaCI. H3P04. SLS Oil CUB ^ §s[ 4NW Xl^m ^§6fb gen ^g(%)^ a^&M UEftii £2. 

XII6£*r 72* 34 ttOI X*=g S ttSdl IDS B Ah B Oil CH6H «!!SS(%)S SJ^S UEIUl^ ££0|P. 

HI7£fe B Ah^Oil CH5H 20AI3. 24AIZ} MU2J ±mO\\ CHSH g tfaOII Q>B El¥&0il Xf=JS| ^§ ^Ef^Ai I\= X|4>M 

UEIUib £2. 

xii8£^ somsixixi e^e AiAiei 4=^ am oibboii sjbh/h h^sj h^sib ata- 2okhzouai 3hsi mms\ esu sei&oii mim a 

Hl^^oi aC ||2* 8 UEIUi^ £B. 

*JI9a£^ &OIB ^£2^ 2^ 2frfeB MB3B 

HI9b£h: a^ ^B a?l^ UEHHte *||9a£SJ S-S 131 df^f flB 

[»aa &aiib «a] 

B £^ (tissue) §S1 ^Jl^ Al^iHEj- 1*S MUM S^l^ gjEIEl^ *§0|| 2|6H 3 53 B&SJ m&m BXI 8fe d| 1»0| 

<meh ^§ (non-invasive depth-selective detection) S» ^ 3 »B0|| B6! £01 P. 

a:?i^ ame^fc s^isi ^aaa m^\, ni¥ ^ 2im» are £*isj &oib bsoii °\m sas xf^Omtationjoii D\2im &m 

m ssa, ai aii eskhi dh¥ &i&b eici^ii oi ei (indicator) oi di, s /Hi ^ii awxi-ss stoib ^:>i3 ^x-ii mm°\ 3§ni- ^smoi 

, OIIS MOi g^o^ ¥Ei w =io, AhQith ^EH, 6T0IB ^£Oil 3IB»« £sfg tt«A|9l 4^ B£IB gt^S «l «»« 3?6H 22 
21 Ch 

aW CH¥^°I a^l »«!■ BOKHIAI ^SHBQ. ^§ S?l^l (potentiostat)fe 2BSB MB MCH ¥^011 CHS 5AI-0II 0|g£J 

CH S3, Acting) BSail ?X°0\, OI^S ^5 ^tio^AI, ^S£l«ai(claude Gabrielli)^Oil SIB Identificati 

on of electrochemical process by frequency response analysis^AH 1984td Wt£ ej^§¥ei* Dim dlS^ Sis 004/83CHI ^IXH£I 

OH aSCM, (HIS. dl. Z1^^3B(F. B. Growcock)0j| SIB What's impedance spectrscopy^AI 1989, 9S B8£| SEil3(chemtech) pp 
564-572011 ^IXHSCH HQ. ^> h ^l ^0^£J ^Si ?j§H ¥^B ^BFMg £J^^¥£!^A^ 1286 Eletrochemical Interface §J Dl 

^ ^fXUI^ OIXI ohh II OlMBfOI^ BIAHxIA^SJ (EG G princeton Applied Research)Sj Model 378 Electrichemical Impedance Sy 

stemsOl »S»CL 

01 BH B Al^gjMSJ gEHb ^IBB 2^1 lf*f 2X1 Oil OlgoPI $\5\0\ Hai@Cf^ ^OlCf. 

^^i 5^! moii ch ei EFdmiEiMg ^oi s^isi a^i^j snis^oii sjeH ys^ab ^ omi ^aia a^oicf. ^^iu(vrana) eoii sib 

□|^ m 4,038,975^(1977^ 8S 2^)0j|^ ga» ^MS| egf(neoplast)S| gXHM 2^1^ ?B ^SOI ^illHSICH 01^1 AH 

m\ ^mm°\ a^i^j sme^^ xhs- §j g^^j ^2, oiaiB g^ssj ^cn^g 2^moi sxisjdi, a^ ass n^ni- ^^^121 
xiii ai x-ii2 xntre ^hib u^sj &xh2f ^,01 ^&shoi e^sj ^xh saibo. b^, ^01 b^^isi aniens]- 

¥ »»2| XHSStS «5I ^MSJ SniEl^OII til eH ^Q. HDl 40| Ahoj A! g >^^e X-JI 1 M2 H»a §S§2§^0 ^Oi 

XI Si^ XH2XH&S) BXfOII S^W, C«¥^SJ ^II §X| BXfOll S^^o^AM S^SOI, 01 2f Oil AIS ^ % (test spot) j» 

xii 1 ^ ai2 xissi a&sj mm mm\& hhxh^si s&oii ^i^^oii mm ji^&o^eh ais ^^sj 

ni¥0il ^ a^^SJ 9ilB|&l#g S6H ^B(weak)Xi ^Ef4= a^l a^M e^AI^ El ¥21 ^SO, ^Ol ?ilB|&!S0il UEfUfe 

a^i^i a^e e^moi, 01 ^111 ^en swsm, 3 <y^2i a^e ^§a^ ai^h §j g^ag x-ii ep o 315 854^ ( 

^£ SI 8 811 8083. Os)M gSH 21201, 0I9B Al^gJ ^ H ^^2] 3iiei&l#0il UEfLfe a^OI ^^1 ¥ a^Sj Sl¥ ¥1 

xlOilAi ^Ol El ¥ Oil S*B a^Oil CH ^7)^ ^^1 ¥ a^ ^ Oil AH B a^Oil UEIU^ a^OI 30ICI. 

&oi Ai^ag g£j a^, si ei ¥oii ^mm ^ ?it= sj¥ a^e ^yiafe ahi^sj m^^sj ^§ a^ ^s^i, g§ a^o^^ 

a ^ oil ah b a^e a^s^ bb s§ a^^f ^,01 ahi jhsi a^ s 5E aa s 2^ ai-oi chi xh^ei- ams x-iism^ Ba^i, n ^msj 
a^M ^»oi s§ a^nt ^^1 ahi ;hsj a^ g se b a^ ahoichi u&ub a^° s ^^s^ e^^i sea^^^Ai ^01 a^ 

e Miofb SI 1 sj^2f if a^^^AH 2J¥ a^g OlgSfe XHI 2sJ^ AhOI M ^?i§j 6f^l S|^ 4=&0I XilSSI^ *m ^S2M 5fe 

e^^isj a^e p^eeiioisfe a^rnn sia. 

SEfi OUBCH. O^O^e^ EI(Yamamoto, T.) §J 0^□^e•S 2fO|(Yamamoto , Y.)SJ Analysis for the change of skin impedance(Med. 

Biol. Comp. 1977, 15, 219-227) ^Ei P. A|(Salter, d. c)2J Quantifying skin disease and healibng in vivo using electrical impedance m 
easurement(Non-invasive physiological measurements Vol. 1979, peter Rolfe ed. pp 21-64), eilbilB XHI U . SI ^ PI £II* M (Leveque, J. 
L. De Rigal, J.)0il SJB Impedance methods for studying skin moisturization(Morkrid, L. Qiao, Z-G)0ll SIB Continuous estimation of par 
ameters in skin electrical admittance from simultaneous measurements at two different frequencies(Mid. Biol. Eng. Comp. 1988, 26, 63 
3-640)0il ^ilXHSjOi ao. 

OISHB ^0^S| ^|^^ s S o ( 
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a) Aiseoil 6!£H 2S*!e ^33PI ?i§HAi £13 (biopsy) 01 mQ\M ^ 01^ xll LH CHI £J»fl 8fCf. SE^. 

b) 2^M0| ^H^ ¥xlO!IAj III ¥011 211\S\H, AlgEHfer EI¥M SSH ^fcttS osffl, El¥3 Lfl¥0il MCf HOI 

abii oi^^o] si a^wfca. ^ sh toe m¥2i «i¥saoii =?mo\ &at: 2010. 

S*S&!(interdigitated) 2^ IIHEde Olgmoj, HI¥2J £|2l¥e3 4*S8 *§8fe SMtOHaCH, The Corneometer CM820PC, Courage +Khaz 
aka Eletronic GmbH. FRG)§0| SUCK DPM9003(NOVA Technology Corpor Ation Mass., USA)S£!£] Sxlb §^ AhSBCh 

SMSg §£13 321 Oil XHI&S 3196 ^3 H0IM SKHSfe 4>B0I 8JC[. £HI^ XI^M 0\mm £ 

£ ^§ S£|£| egOII XIUXI BfeCh(Gilles2| Electronic sensing devices, Newnesm London, 1966/68. pp 80-81) 

g?\ e^(airway)2J §Sf ms>| o^,o| £2 i SXPr 3JH£IOI »CK 

(Fouke , J.M f§£] Esor for measuaring surface fuild conductivity in vivo. IEE Trams Biomed. Eng., 1988, Vol 35, 10, No. pp 877-881) 01 
^tlOiih: U0| S¥(depth penetration)^ 4=tS5h^l m\= HI OH St0| i53i ^§5fb B21 = ^ HI 3 OH amo\ }IXHe r 3 

<yxii sai chi q^s\ zmm oiss^ 6ixii2j £§f§ ueilh^ oioixis :>H£ s^nai^o^ ^s«oi on a a. se^ a & 

# #S 0IDIXIM Applied Potential Tomography/Electrical Impendance TomographyS 0|g8 r fe 21 01 J|-^8hCKSeagar, A. D. Brow 

n, B. H.2I Limitation in harfware design in impedance imagimg, clin. phys. physiol, Meas.. 1987 Vo. 8, suppl. A. 85-90) 

B ^SOII Q>s^ ^ 0| <M^£b ^§ eShSI E3H2| Sf§§ ^§ 2^ AhOIHI HI CH S^Oil 2J5H HICH^o^Mi S|^S]3 f HICH 
^§ 2^0HAi 5m^¥Ei &mX\H dH^r^ £1^ aiSI^XI ^§ S^UI- M^El" ^Er4=^ »»8| ^SSOl, &D\ ^^OilAi ^4=¥ 

£r Si4=¥l= £gm*= ^01 S¥0il CTJB 3*^21 0H SO. 231 SIOPIteB 3*11 id|^2^¥Q § 1*3*1 2Lfc 2311 Sir^e« 

XI^Ei£| ^ArSrCI. titfll £3 * ^EHOHAi Cf^^l OIS. S^? O, #2 SE^ Ail5 ^^1 ^(organelle) ill S»» 

t £££ DH3rU§g ^SSrCr. 3£iU ^H£|§S 01^ H^^(profile)S ^^5^1 ^6HA1 &0\m ^01 CHI AH ^§0| D\^S\O\0l 

21 »Xia£E ^01 ^fi^r giCf. 

SIBIfe ;i^2^ ^Er^ ^il ^dl^AH DC01IA1 4 s MHzTJrXI 6rU SE^ ^ 3H°I ^Hr^OllAi Sn|0^ ^§ 0 r L|£F ^3| 

^ ^1 LH Oil AH SH|0^ mmil A r g^(impedance spectroscopy)^ OUaCH, Hl¥ &01I 901 mm 4= 21 0. 

Oil AH &B&9\ ^Xil(fluid)b 53 ^Oil bHxIQ S^^ei sj^ ^§ S=0l ^ 4 9JLQ. H2HU. HlOi Oietr^^AH, AIS 

sjb >ie.i^ i^iaab ^s^ii £jn oi^am Aiseei &m ^¥ tr ^ 2i^i sa. ssie ni¥ 

S SSfSJ Xr^MSJ AIS ^Oil Xh=i°l oiCI^IOIEi^Ai SHIEl^M ^§6fb ^S^ei ^g0| Jt^mQ. §A|0i| CH^°»0||A| ^ 

=§§ib eel <ms^i seiei^ ^r^moi, snie^e ueilh^ h^dieh moi i^m- ^ ^Mte ^im ^ 4= aia. 01^ 

m0\\ ^l^£J S3 Oil ei^^^^Mi SJB ^1 e L4i0il bl Sf5!°S 014: ^^3||(micro circulaytion)^°l OrUej- ^ Dt^BU Eh 

CI. 5E L}B ^§afe 510ICK^LH§ 

^ g^ssj ^^^ej itss m oh s^oii °ish ^ais ^ 3H°i ^§ ^dimn ±§m^r lh chi ah a^i^ snie^i ^§5^1 

oil ^^th Hs^fif, high ^xi& 4- 91^ i\^m ^ s^^ieiQi. ^^1 a 01 <^^b ^§ a^e sa» 

01 Si 01 ZilOi 2^0ilAi ^§ ^ Oil AH m B^SJi 2?i^¥Ei ^££|H, ^,01 ^^^1^ 0IM& S?i LH Oil Ai El 0^:2} XiM 

e s s?ioii cri^a. sjxfm ass mibsoii ccieiah Ai^gjg men a^oiiAi sxisj^ ^§ ^iioi^°j <m^m mmo. o\& 

9il0|^0|| £101 AH, A|^gj£j gSTS 52 SI HI 0 315 8542(^^1 S§ a 881 1 8083. 0)0il >||aa HUES M 1 3¥3 AI 
^S3r ^Ar^dl ^ <^ls SXIOil 3 £)U , ^Ol A|^^!£J g2t g ^SOil CTiB e^^lOil ^1 oH S^5| ^^£J^ 51 

oi oma e^^ioii £i6n ^j^ sxioii g^a. b waoii ca^^, nis^t o r y choh& hi oh ^§ si^oii his a 5!=sa ^u, 

PUI 4 s 2iCr)E 8 EH, 351 S ^0|2r AIS^S! m&0\\ £J6H LH Oil Ai a 01 I 331^ B ^SSJ 

e^5|^ <Ms SXIOil All SB 4 s t!5 5|^g 0101 »aa &x|0il ¥»»Q. 3 EH U, »5| 5|^g B W9SI S^i 

s^ie ^i^oii mm 4= e^. <y§, 3 2121 ^-12? 4 s ^r^(guard), <y^sxi, ^p§5 r 

H if S^iS ^§0il D} = ^ SJ^ e^Oil fi^^ 4= 91Q. 51101 Mil (cabling) SI A| a 9 (shielding)S SXf^l^j 9JEi QUOINS m± 

^|5HA1 ^§ 5|^£J ^AlOil ajaota AhBOII OlSSr^l ¥i5HAi ClXheig ^¥ ^2 asiOocal safety regulation)01l d>ao^ BO, 

aa i^^j 3^2i bi<M^^e s^sfspi $\m o\d\ zi^m Hi^m^ 5301 mo.mct. &^o\\ exi 4=^ ^eim^oicho^ sj^pi 

, br^^SMI^ 50iJ£IM^ 01 6K 25^dlM^^ CH^ ti^^U SCI E ^ISIIT 4= ^I^^r tt^StQ. h!1 AjO||Ai2| 

e cHiush s^gh ^dii iQ^ mxi ar^ci. ni¥2j ch^ #(ni¥£i §y 3 oi6 r )oi sAfsib s^oii, ni¥2i ei(dry) b r ^ 

^18^1 fe£HJ 4:^ g^o^ SEfSO. 

Sft& b r 2f ^01, ^01 S¥i ^£fA|3|b HIGH &^2J AlSgei ^^|2J OfLO, 2^2] ^EH, Bdl ^ & 01 CHI H16H BaSD. 

Cf»S S?|£J ^OIM ?i6H «0IB 3^124 Cr98 H^HMOI 4=£ SIQ. 3 SHU ^^^£1 HS^b HI9b£0il HfB ^01 ti" ^l^o^ S 

4 s 2ife Cf^SI B=*m ¥^&o^M| ai^il 4 s 2iCf. UOI S¥i XI OH >|E|0|Cr. 

^1^ OIE^ Cr^Hj ^^Oil CH& ^IB 01^^ ^0|(Roy)eoil S\m &DW£\0\ SCI. (Roy, A. Apparao, A.2J Depth of investigation in dire 
ct current methods. Goophysics, Vol. 36, No. 5, 1971, pp 943-959 : Roy, K. K Rao, K. P.Sj Limiting depth of derection in line electrode 
systems. Geophysical prospecting, 25. 1977, pp 758-767). 

SEet AIS 2¥l2j 3^3r B ^SOil ^Hl HlOi ^e&^^AM H^^°J o]§ SS2S¥EI ^XIQCr^ 5^ 01S6I ^S6 r Cf 

OHS svMhoj ^eh^v go s g^j oj <y^lS S¥0il 3E S^(Si^ K 2^)^ ^Hl HI OH ^^5r£ 

@ &3)ii g^a. >i ai e^a r >iu 3§ eix r ^ B^ii^ej e^^M mi^sft^ ui<y® 4, ^s.^ei 

HOI S^^r H^^2i ^^i^j^Q^Mi ^^j£l3, ^S^^Oil ^§1 gOloh^il H" SEI" OhUBf, £J¥°J 3^ 

°J S?i^rXI ^Hl HI OH &=>m =?m&9.^)h\ ^QCL ±?\X\m&: £b SXr^Jo^ 4, ^3 4^^^°^ §S9 HI Oj 81- Oil AH 

4^ 
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oisww, &j\ ui-a a^i°£ ^§ s=> goii/d e s^si s?i^¥eh s?i> an mo\ &=>m =?mms= 301a. ^ 

21 ggHJ £1^2] ^Hf^l- 2£Sf& £101 Sf§¥EI gJ£B£|£r 3? f &2I 5Efe ^ CHI AH £ S^o^/H EE Cf^ OIS» 

4= »U. dl3^@ UHf £|2tg§ ^^¥12 XII CH S^°^/H 21^ S^Hf £1^2 XII 2 2^ AJ-OI Oil &2HI SESr Hi OISS 4= 9iQ. 

[»ae MAioii] 

SMEfe S ^S2| gAIOIIB 0|go[ ^§ Oil A| Hi: B^SEOICL ¥ 3H2J ^§ S^(A. OS XII 3 2^^ SI 01 ER(B)0|| 2JSH M£l 

SCK £>0| XII Oi £^(B)8 XII CH e^^l(F)0|| 2I6H 2?IOilA| g§5jo^ ~X|£li=GI, i=^|(F)b S^(A)°^¥EI U gJEI 

£J^bxfm oigmoi ej^ji^ ^isb 4^shq » am@± bxh esH &3i xiiot s=kb)oii m^b[o\ mo\ &=>(b)b bxi 

g^}|(F)2] 2i »4^Ai »*B6hfe <i!s BllffiS &2I 2^(A)M ^Xl^Cf. ^§ S=i(A, C)M^ Sni0^ SX|(IM)CHI 3^£| 

CH »CL 

XII 2a ^ X|l2b£^ get °! Hl¥ &0|| »=8 SMSPI *g H^M2| Sig# Ef¥l OIIAI& £BO|Ch 

6PI H^M^r 2^(a, b, c)8 S»»W. 0\m£ §^ 2^1 AH^¥Ei I^Si, SI2a£0ll £AI9 bh2f 1*01, ZW2| a^(A. B, C)i 

XII3b£ St XH3c£i=r » ttBOII C0-E4- 01 SB 4 s 21 te 3H» ?S«IS 2^21 tfAIOIIB SOI^H 5SIO. XII 3c £21 ?£»fe & U 

ssi uioiiai g^ni ggoi 9^oh e^si- ?i^e s&am act. 

S i38 WBSiaMlte. eiaoiU MM2j *HLH(in vivo) MSI (in vitro ) Oil M D\B2\ SJ HI . 34 SI ni¥2f ^^2| 3^1^ £JHIE!^°] ^ 
01 bl ^¥ S XI Oil &e ^o^, ^Ol &x|2| 3^1^ iiCH ^0| g^£0|| CEfe^ f ^Ol ^d|8f 

^ H^Ml S&§Cf. ¥ ^H£l ^§ e Oil AH » e^l S^M S&mH, ^>0| g^J XII 01 2 ^011 °I6H SaHM|-0|T2, 

^Ol XII 01 ^^¥2f 51 ^¥^1- ^ 5j§§ ^loH Sl^jlf Oil 2\m ^§ § ^ 2^2] UH^h§, v °^M| g^j 2=>£J 2^1 

S Qga. ^^1 XII CH 2PH2I ^§ S^Oil 2I6H ^aU^CK SSI X||£|°h HS^SJ S XI Oil AH £2 M^M^OI 

am 2i 2ixm\ s\m m& b^o\\ms\ &?\m ttieci. £S¥b i^xhoii 2jsh gaisin &^ si ss^2i ^^xh^ 
^ S3 oil uh a a cn s= 1^38 m± &m $\\x\m ai§ ¥^°j s&e 2§&ci. &oi sx\^ 4-21 ^e^^ sme^M ^ 

Sa^lOil SdIM XllSmm, ^^l ^E^IS ^E^M2| ^AKscan)2f UOIfl^E £^ £H 3 £H H (Bode graps)^ £ 

AI&CHI 2I6HAH 01 El ^gOII CH^Oj Q|B.| ^§@Cf. ¥16^ & S¥l^ 4*^ KHzOIIAI ^ MHzOIH Cf^ 4^4>2| S?l^ 1KH 

z Oil AH 100KHz2l ¥ JH2J Oil AH Sn|0^^O| Olg^CK ^fi §2b Xi^E^^ 2^£IH, 2^Hf 4^011 A|2| gJHIEl^ AIS^21 ^^I2J 

S2is s^ma^Qi oisaa. ms\&, 2okhzoiiai2i aaata iMHzoiiAi2i mo\°\ xi^^ai §2j@ xi^m EAisnaa 

. ^^l X^ XI 4^011^ IHIOIEEfe fiSSIXI QtfeCKB^ X^ 2^ Xf^ X|4^2J &±±= X^2J ^J\W 2|0|^Cf. XII4S 

^01 <y^# ?l eH AH , XII 01 S^2| Als^r 0|g& ^IIf4= g^OIIAI e^^|(F)2| 2^ S^dl CH ^^¥^r 0.01-10 MOI StOl^l ^4-¥^r 
»B MS Oil S^OII e§acf. 

[§§] 

XII 4 £ B^Xf^ e^ 1 

XII 4a£^ ^SahOl XH^S! iff §^ Z*\m £A|am 

xii4b£^ xiiszh seie x^e y>s ^Amn ?iq. 
h^h^(hf)^ ^sie e^H ^ y¥oii §P2^ ^^ecf. 
xi^n^(LF)^ Aiisa/Aiisa s^oii eg a a. 

£218 g|5!2S All 5 LH2f A||£ 2| ^X-IICHI 2ICHAH §i§fCf. 
X1I5£ SSt ^2J X^ 
[^en ^l#] 

10S2J Xf^^ei AIS 2§!i8 Ail JH2J Cf^ ^^| ^^(SsfU^M, m& U^M ^ Htf)0|| £#32ia. £# AI3S SsfUSM^ 21 

^OaSOl^ -5-0)011 CHuHAI^ 5^0Q SLS((^^g »^USB)OI QISHAH^ 10^ (ZiaU SSSt2| ^XlM ?|5HA| 3£HH0IIAi^ -5-0 Oil 

£Ai§)oi2ta. a^i^ gjEigj^ eoHAi *g£i2t^ai, x^ ¥^oiiai ™g m=>s ^21 lh¥chi e s^s ^21 21 ¥ 011 g^shoi ^ssi 

CH, LH¥OI| e 2# X||g0^ ^^thCf. OI^AM HI El ^ LH¥2| S CHI 2|6H ^XIISIXIB 5^ ^ E|¥ 

21 xfb s« lhoii ^^sfe ei?i ^^chi 21 m ^shscf. a 4= 21 ais fi^i^^a s^e ^01 mo-m ^^ai gsapi eh 

^011 10S2J AIS fi^e 0|go[ SIB ^^2£b ^t^xi f§^a. 

&D\ ^^Oll 2J6H ^B OlUE} B2| ni¥^¥&i2J SE|0^^h S»E|3 109 0I«2| AIS fi^M2J S^OI OKQS ^sfM 21^ 

6PI ?I6H IfieQI ^, ^,^1 ^8 &B ^^011^ ^j&mxi ^ XII ^ S sfBS ¥ bl S^2S OlgST ^ 2iCK 

M6E s ttaoii a>e get ^21 x^ 

S ^S2| Sxl^ XII 0i@ g°|2| ^01 Oil 3E^£|^I (IH^Oil, S ttSOII mm ^§011 2J5HAH, 3E2| °! EI¥^¥£I2J oig^OI XII >| ^ CI . 
□ BS 61-12 E+ &h AUMI CHB Sty ^3fg D>s^|^ ^gQI, ^, ^^1 ^Sg £!B =3011 3tmCL 3£HH^ Sj^^ U^MOII 3 

0^ £#(HBHHO||A| -30-0)2] £A|5^ SifeQI, ^^1 22J^M ^SSPI ?|5H 01^ 15^^21 ^Zi Si¥l 3ffc»Q2HH0|| M -15). 

1 2 Al 2J- ^Oll X[=S X|4^fe QM BII^S HO. A|S flB «(HI 6T^I §^2J S|CH Xf^ X|4^^ 15^2J £# S§ ^Oll £^£J2ia. 
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b aaoii sxife a ^¥^¥Ei se^h 4= oicn& garsi sb^^^e] ui ^§01 J\^ma. =?& §s[2i 3^011 ni¥ se 

^ 5512^9^ eiSM^ ^1^512, 33 & » A* a Oil □ » X> = 5§i [&2fcr >±E ^6fD. 

B ttaOII CDs ni¥&2| Xf=> 

X^32! A|g fi^MB eCHI a£A|g(patch test)2S icSEiaCh ^E2J Z}^<M m& U^M£ 24AIZ}- g& ffl ISbUFinn chamber)OII 

^£j£ista. b Htaoo ^ssj^h ni¥^ sjmoii 2jsh h»oii id a- »sfscK^«iai 0..3 neitHoiiAi m¥ gin), s 
ni¥3f 21 api- ao seuehhoiiai 02^ 2Aia)oiiAi chs x*^e ei^itt ^ archie feEoii as x^ xi 

4-21 teEztoii 8s» «s mwt BJAma. a^e b a a 011 °im £§*q ihm siakhiji soixi xf=}(xii7E2| 0 sai^ eaih) §3f 

»I8E B tta Oil C&e XilLH0ilAi2J <m^oj ojc* 

20KHZ01IAI £PI3 SE|0^£| gCH&£ 3N2| £i§2| S3 ^ CHI AH ^SflaCf. SAIOII gZMUIOil ?BIS £"Ai^ 

a. e^?*ie! sag ^^§12 oiaassMi gtsa. ame^fe sj 15^21 xi^e ztuM m&it aswji £&sj2ich 3 a a- 

21 Al^l^e 3£HH^ EAI8H2 9JLQ. XPI WlBtU ^(Autoregulatory merchanism)£ OI2f U£ £g2J EB2£b SSPI EA|£j 

XI s^ck 

B tfaoil If^ SXIfe XilLHOjlAH ^|2J £1S &0|| £PI*j SIIIQ^g £A*5H &ferGl f 91 2!j £! a^2| gsfOII E*SCL &§! 

a- snia^ataoii 21012m &m &d\\d\ smcii, &a 2*3111= iookhz so 20khz(hi8£)oiiai ch^ &o. naH°^, b a soil o>e a 

Xl$= Oil M MS 01*! 4>s §011 ^4: £11 &EHS S#m^Q| SSWCL LH¥ EJ-^Oil 3l2ISK)j 2^2| £SPf- g^Sfe g^OII Se2| SgOl 
£1S2| HJ^a SAW3II SOPI 01 S Oil, B ^S2| ^LHS2| &B01IE ^gmCf. 

(57) S^?2| 

a^a 1. 

XilOl 2^ Oil 2|5H MBI@ ^§ 2^11 ^tilS H^S, S^l^ gjEIEl^ §X| SJ e^^lM 5&§fb ^^1^ ^^1 M^2J S^l^ gJHI0^ 
2J i^O|>fl ^ S XI Oil S^CHAH, ^Ol H^M LH2J &J\ M0\ S^OII^ &D\ ^§ 2^2] ^SgiOl ^§ S^S g ShUS¥EI <M 

^ 12 ^J^ shiei>:2| e^Pis s^a^oi 5S£Jn Aiseoii ^^^^ m ^^soii chsk^ ^>pi xhich 2^21 ^sei 

^xispi ^6H e^^i2i sniQ^ s^ai ^^^121 mmm &m ^§2s a?i*i ^nie^sj ^01 * 

§ s». 

2. 

xinaoii ?xo\m, m\ g^^isi &m.o\\M2\ e^ s= oiibhm ^xi& 4^ ai^ ^§2? sib s^i^ 

sni0^2j ^01 *m ^§ §rxi. 

3. 

xii 1 a oil 2iCH/d. ^01 &=>mo\\ «is@ ai^oj 5 0 oimei 5ie f§2^ §fb spi^j gjnie^2i ^01 ^§ &x\ 

HI1S0II ?XO\M. e^^l2J Si S-^fe 2J¥^!^^ XilCH m%2.^ 6^ SE|E1^:2| ^01 ^§ §xl. 

a^ps 5. 

XI1 1 a, XII 3 a ^ X||4a e CHi^ S a Oil £101 AH , ^m\2\ £J¥^o^ ^ ICH ^§og ^eh Z^aMU 2^^^^ 

5fe ^J2S 5fe 2^1^ SHI 0^2] ^01 ^§ §X|. 

a?a 6. 

xiim, XII3S- ^ xii 4a e oi!= saoii s^chai, ^^i e^^i^ ^§ Ai^goii 21 sh Eb 2^30^ x-ii ch ^ >im iS2g & 

213 SHIE!^2J SOI SXI. 

a?» 7. 

xinaoii 9io\M, m\ Moi 2^21 s^i^ it^m ^^^ioii 2|©h ^pi ^§ ^^oiiaisj ti^m ^1 ^^s\ ^ sh 

^£lb ^^^^ dH^Fem ^P| §=PI^¥Ei M0\ S^Oil S^a^^Mi ^§ ^OilAi S S^2| 2¥IM 5!M ^S2S 6fb SPI 

^ SEI0^2| SOI <!d^ ^§ 

a^a 8. 

xinaoii 2A0i ah, ^pi ^§ §j xiioi s^e ^bimb h^s £+¥21 s^m- £pi a^iii- 2^1 ^0121 ^2 §^8 §EH2f2i s^igioi 

S2f AIS ¥?i AI-OI CHI yOh 91^ &X]\Wm m±2t5ll\ ^i 6H AH S3 £il^^ E^H 61-11, 01 S AM XII CH ^01- ^XllS2| ^M&Q CH 

^ S^ S¥l gOlo^l 6hb 5!e 5lb £PI^ SHI 0^:21 SOI ^§ Sxl. 

a?a 9. 

niaon sioiAi, j}=> ¥ 3H2j ^n^oii/dsj anie^&oi oigsi^ ^S2? mt= s^i^ shiei^2i soi ^§§xi. 

a?a 10. 

ma sb agaoi ?xo\m, 

XI- ^ ^§1 KHz LHXI 4 s MHz S?i2J S ^Hf^2f 1 KHz UiXI 100KHz m ^m^\ 01 g £112; H^HF^fe AIS^oi ^xjoj 

^ §2ig Rmm spi ?I6H oies^ ^§2^ s^i^ gjnie^2j soi &™ ^§ §xi. 
a^?a 11. 
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SMS SEifr *II7S0|| 9X0\M, mm &D\ M0\ 2^2] tlsLti ^4=*fO|- ^01 S¥E0il 0.01-10 AhOISJ &0IH oi4*¥:?|- 

0|g& S?i0i|Ai ^te»eO0ll HHOII £J^s}£Ji= 2!M ^§2? 5fe SHie^SI SOI ^§ SXI. 

12. 

XI1 18011 2^CH A1, Olid I A|go^ ^§9 4>2] Oil AH £JII|0^M *§6PI «S SOP* Xj|g£j = ^J2S 221^ SHI0 

±21 goi ^§ s». 
a^s 13. 

xiimoii &oiai, ^e, =?m mm 2^ ^ioim^j §y <m^^o^ ^^sh aisjsoi xiissi^ ^§2§ ®d\ 

3 am 0^21 soi <m*m 

14. 

2PI3 SH|@^i «B HSSOII SiOUH, *g S^MOI 7HI CH £^Oil MEISIQ, ^§ S^B^ £^£li= si 01 SOI S¥ 

SE«| ^§ £t=J2| e g6 j g^oili. g£J XII 01 S^Oil 2J6H 4PI a 01 XII 2^ 3 S = 0|| 2j6H 

i= XII 2^ 3 E = £| 39IB Cfs^; H^«2| 3* 521 XII 2] B 2i 121 214=011 2J6H g£i 2^0||Ai2| S?1(HI CLf^^U SEi= £!s £j 

XI Oil flfc £3 SH01I 2J6H SBIWei. £E £3¥b, gtS^S! H2 B90II 2|6H g£|£J01. 28 S^MHJ- 52&2j §2 B §3 

LHOil bH^SIH, 2^ £b 528 51^ 31 XI M Sfe A|g ¥^2J 521 2§6fb ^32^ 5fe SHIEl^ 

15. 

xinsoii siCHAi, #31 xii oi «g §^2j mzm bd\o\\ w&m mo\ sej= ^§ ^8 ^i^^^ 

P4=21 EIH, SOI SfEb 2^11 Q§ Jl^^^ ^^g^o^^ ^52 ^0ilAH2] ^§ ^ 01 Ail 518 ^^|j XII 

01 S^7)HI ?e&°SAM 6fe £Z?I^ gjHIE1^21 ^01 ^§ &X\. 

16. 

XII 5 IT Oil SAOiAH, g^^l^ Al^aOil HI8H AH AH 5| S£^ o^^^o^ XilCH£|^ 3im 5fe 2^1^ ^1110^2] S0| ^§ 

S^S 17. 

xin^oii ^ oi ah, 4^1 B^mow xiiss <m^2i 25 5ie s:m^ sniEi^2j soi ^§ §-xi. 
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